Gastric ulcer, a serious gastrointestinal disorder that develops due to erosion on the inside lining of the stomach [1] , is thought to be due to an imbalance between aggressive and protective factors [2] . Although treatment of gastric ulcer can be achieved via the use of proton pump inhibitors, prostaglandins analogs, histamine receptor antagonists and cytoprotective agents, these drugs also produce several adverse reactions which include toxicities and tolerance [1, 3] . Thus, interest and effort have been shifted towards medicinal plants as new sources of gastroprotective agents [3] . Melastoma malabathricum L. Smith (family Melastomaceae), a small shrub that is native to tropical and temperate Asia, is locally known to the Malay as 'Senduduk' [4] . The leaves of M. malabathricum , in particular, have been traditionally used to treat various ailments including gastric ulcers [4] . The leaves extracts exhibited various pharmacological activities (i.e. antinociceptive, antioxidant and antiproliferative) [4] . However, to the best of our knowledge no attempt has been made to study the antiulcer potential of M. malabathricum leaves. Thus, our aim was to determine the antiulcer activity of methanol extract of M. malabathricum leaves (MEMM) using various animal models.
Materials and Methods
The leaves of M. malabathricum were collected from their natural habitat in Serdang, Selangor, Malaysia from August to September 2010 and a new voucher specimen, ACP 0017, was deposited at the Herbarium of IBS, UPM. The ground dried leaves (40 g) were soaked in methanol 1: 20 (w/v) three times at room temperature for 24 h and the methanol supernatant was evaporated (40 ° C) under reduced pressure to dryness resulting in a yield of 12.8 g dried and sticky methanol extract (percentage yielded was ; 32%).
Seventy adult male Sprague-Dawley rats weighing 180-200 g were used in the present study and approval was obtained from the Animal Ethics Committee, UPM with reference No. UPM/ FPSK/PADS/BR-UUH/00382 as described by Zakaria et al. [5] . The acute toxicity (n = 10) study of MEMM was performed in a single dose administration of 5,000 mg/kg p.o. as described by Mohamed et al. [6] . The ethanol-and indomethacin-induced gastric ulcer models were carried out according to the method described by Zakaria et al. [5] . Ten groups of 48-hour fasted rats were divided into two subgroups, of which each (n = 6) received (orally) once daily 10% DMSO (10 ml/kg), ranitidine (100 mg/kg) or MEMM (50, 250 and 500 mg/kg) for 7 consecutive days. On the 8th day, ulcer was induced using 1 ml/200 g body weight absolute ethanol or 100 mg/kg indomethacin. Fifteen minutes or 4 h later, the rats, induced either with absolute ethanol or indomethacin, were anesthetized using diethyl ether and then euthanized by cervical dislocation, respectively. The stomachs were removed and opened along the greater curvature. All the stomachs were gently rinsed with water to remove the gastric contents and blood clots prior to the macroscopic analysis. The macroscopic (ulcer area and ulcer score) and histopathological evaluations were determined according to the method described in Zakaria et al. [5] . The results are presented as mean 8 SEM, and analyzed using the one-way analysis of variance (ANOVA) test with Dunnet post-hoc test with p ! 0.05 as the limit of significance.
Results
Gross pathological studies of the stomachs removed from ethanol-but not indomethacin-induced rats revealed a significantly (p ! 0.05) dose-dependent reduction in ulcer formation characterized by decrease in the ulcer area and ulcer score ( table 1 ). These findings were further supported by the histopathological observations ( fig. 1 ) . As for the indomethacin-induced group, pretreatment with MEMM significantly (p ! 0.05) aggravated the ulcer formation ( table 1 ) .
Discussion
The present study demonstrated the antiulcer potential of MEMM against ethanol-, but not indomethacininduced gastric ulcer in rats. Ethanol-induced gastric ulcer is regarded as a suitable model to study the cytopro- tective activity of screened compounds. The ability of any compounds to enhance the synthesis of prostaglandins will stimulate the production of mucus and bicarbonate that will help protect the gastric mucosa from ulcer formation indicating the compounds' cytoprotective action. In addition, upon its rapid penetration into the gastric mucosa, ethanol can either cause lipid peroxidation or metabolize to form superoxide anion and hydroxyl radicals in the gastric mucosa [5] that can react with most of the cell components or be involved in other processes that ultimately result in oxidative damage [5] , leading to gastric mucosal injury. Thus, the ability of MEMM to exhibit antiulcer activity is believed to be attributed to the extract's antioxidant and antiproliferative potentials reported recently [7] . Furthermore, the antiulcer activity of MEMM could be associated with its phytochemical contents, which contain flavonoids, saponins and tannins [7] . These compounds have been reported to exert antiulcer activity [8] [9] [10] and, thus, justify the present findings.
Other than that, the failure of MEMM to attenuate indomethacin-induced gastric ulcer warrants some explanation and could be attributed to its anti-inflammatory activity [4] . Indomethacin is known to induce gastric ulcer through its ability to directly suppress arachidonic acidinduced prostaglandin synthesis [5] , and it is suggested that the MEMM, instead of exerting antiulcer effect, helps to suppress prostaglandin synthesis due to its strong anti-inflammatory effect.
Conclusion
The present study demonstrated that M. malabathricum leaves contain antiulcer-bearing compounds that were effective against ethanol-, but not indomethacin-, induced gastric ulcer and, thus, requires further extensive studies.
